Agenda
Regular Council Meeting
Monday, December 20, 2021
Remote Zoom Format
6:30 p.m. — Caucus/Meeting to immediately follow
Live via Facebook @ http//facebook.com/lackawannany/

Meeting Called to Order/Pledge of Allegiance.
NB: Meeting being recorded.

Roll Call: Council: Ingram, Szymanski, Moretti, Surdyke, Marrano
Dept. Heads: Law, Development, Public Works, Public Safety, Comptroller, Recreation, PIO

Hearings from Citizens:

Approval of Minutes: of the regular meeting of December 8, 2021.

Departmental Reports:

City Comptroller - A/P Check Listing #18, dated December 2, 2021.

City Comptroller — A/P Check Listing #19, dated December 9, 2021.

City Comptroller — Capital Fund A/P Checking Account for November, 2021.
City Clerk — Monthly Revenue Report for November, 2021,
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Communications from the Council:

5. Council Member Ingram — Requests the City Council address the following issues:

- Issues with NFTA busses not showing up or showing up late.
- When will the streetlights at the back of Wilkesbarre, where the Ridgewood Commons Apartments are located, be
turned back on?

- When will the City repair the fence behind Miracle Barber Shop and the Ridgewood Commons Apartments?

6. Council Member Szymanski — Submits a list of Second Ward street signs that are missing, faded, misspelled or damaged.
On behalf of his constituents, Council Member Szymanski is requesting that they be replaced or corrected as soon as
possible.

7. Council Member Szymanski - As per the attached supporting documentation regarding possible environmental issues,
requests the City Council rescind the contract that was approved at the regular Council meeting of November 8, 2021
between Small Wireless Communications Facilities and the City of Lackawanna. A complete text of the attached study is
available in the City Clerk’s Office.

Communications from Division/Department Heads:

8.  City Clerk — Requests the City Council re-appoint Tami Nicholson, Senior Bingo Inspector, at an annual salary of
$1,700.00 a year, term to expire December 31, 2025.

9. City Clerk — Submits a resolution authorizing the City Council to extend the remote zoom meeting format through
January 15, 2022.

(A) Aresolution extending the City Council meeting remote zoom format through January 15, 2022, as permitted by
legislation passed by the New York State Legislature and signed into law by Governor Kathy Hochul.



10. City Comptroller — Advises the City Council of the following retirements from City service:

- Police Officer Daniel Sawicki, effective October 2, 2021.
- Police Officer Paul Fino, effective October 2, 2021.
- Clerk Linda Smerka, effective October 31, 2021.

Business Registrations:

Maher Said, dba Haleez LLC (Dessert Shop), 954 Ridge Road.
Tabled Items:
Old Business:

Adjournment:

**Any items to be placed on the agenda must be received by the City Clerk’s Office by noon on the Wednesday before the scheduled meeting to be
considered. General Citizen Communications, in lieu of in-person appearances, must be received by noon the day of the meeting**

www.lackawannany.gov




TO: City Clerk

FROM: 1* Ward Councilman, John Ingram
RE: Item I would like to put on the agenda
Date: December 14, 2021

[ would like for the city council to address a couple of issue that has been brought to my attention by
resident and my own concern pertaining to resident in the 1% ward and the citizens of Lackawanna.

. As you know the NFTA bus services is vital to our citizens of Lackawanna who depends on the
services to get to and from work also to allow are senior to get to their appointment or shopping
and whatever else they would like to do. But lately we are having major problem with the buses
not showing up or being late where are citizens cannot connect to their next bus which is causing
them to either being late for work or not being able to go to work.. I am asking this council to
help me in my request to get the NFTA to help resolve this problem. I will be sending out a letter
to the NFTA to see how we resolve this issue

2. Mr. Marius Owens owner of Miracle Barbershop along with the resident of Ridgewood
Commons at 264 Ridge Road have some major concern and would like some answer.
( A) When can they get the street lights turn on in the back of Wilkesbarre where the Ridgewood
Commons Apt. are they are concern because they seen wild animals around them and they are
concern for their safety.

(B) When will the city fix that fence in back of Miracle Barbershop and the Ridgewood
Commons Apt. which is need to either be fix or replaced this fence has been in need of repairs for
years and if you are not going to fix it explain why .the resident are concern.

‘Thank y(i%’/ o

John Ingram
1* Ward Councilman GE S by, o-




Lackawanna City Council

714 Ridge Road - Room 217
Lackawanna, NY 14218
Tel: (716) 827-6660 Fax: (716) 827-6453

December 14, 2021

Commissioner Anthony DeSantis
714 Ridge Rd.
Lackawanna, NY 14218

RE: MISSING, FADED, MISSPELLED, AND DAMAGED SECOND WARD
STREET SIGNS

Commissioner DeSantis,

| will forward a list of some of the Second Ward street signs that are missing,

faded, misspelled, or damaged and | am requesting on behalf of my constituents

to have these signs replaced or corrected as soon as possible.

There will be others signs to be identified by future Councilman Carl Anderson.

Thank you,

el ™ S5 2 [TPD

Geoffrey M. Szymanski
2" Ward Councilman

Frederic J. Marvano John Ingram Geoffrey Szymanski Dean J. Movelli Kevin R. Surdyke
Council President First Ward Second Ward Third Ward Fourth Ward



Missing, Misspelled, Faded, Damaged, Bent or To-Be-Added
Colton at St. Johns

Victory & St. Johns

Warsaw and Adrian

Grape & Franklin

Edgewood & Center

Stop Sign — Grape and Electric

Date

Cherry

Nelson

Pulaski

No Blocking Roadway — Kirby and South Park (to be added)
Orange

No Parking Here To Corner — Peach (upside-down)
Peach/Franklin

Currant/Electric

No Parking Here to Corner — Electric/Maple Grove

No Parking Here to Corner — Krakow/Franklin

Krakow/ Center

Stop Sign Electric/Kirby (West side of street)

Kirby/Electric (West Side of street)

No Parking Here To Corner — Elkhart/Electric (faded) & Modern/Electric
Fremont (misspelled) (X2)

Kimberly Ln.



Honorable Council President Marrano
Honorable Members of the City Council 7
City Attorney Juda

December 14, 2021

RE: RESINDING THE VOTE FOR SMALL WIRELESS COMMUNICATION

Honorable Members of the City Council;

On the October 25, 2021 agenda, there was an item placed on the agenda by the
city attorney requesting this body approve a contract with Small Wireless
Communication Facilities. There were some questions that were unanswered at
the meeting and ultimately tabled for further study.

On October 26, 2021, the following day, an article by Dr. Beverly Rubik and Dr.
Robert R. Brown was published online on the federal government website: The
National Center for Biotechnology Information, National Library of Medicine;
National Institute for Health
(https://www.ncbi.nim.nih.gov/labs/pmc/articles/PMC8580522/).

Dr. Rubik is associated with the Department of Mind-Body Medicine, College of
Integrative Medicine and Health Sciences, Saybrook University, Pasadena CA,
USA, and Institute for Frontier Science, Oakland, CA, USA. and Dr. Robert R.
Brown is associated with Department of Radiology, Hamot Hospital, University of
Pittsburgh Medical Center, Erie, PA; Radiology Partners, Phoenix, AZ, USA.

I have clocked in the full article, 29 pages, to be carefully reviewed by my fellow
lawmakers. In very brief summary, with new evidence that 5G wireless
communication may cause severe illness and bodily harm and may have
increased the COVID-19 pandemic by weakening human immunity along with a
wide range of other adverse biological effects, | am requesting that this
honorable body rescind our vote that was cast for approval on November 8,
2021, which allows 5G systems to be placed within the city of Lackawanna and
disallow any further 5G implementation throughout out city. The report that is
accompanying this letter is a scientific study that references 141 other scientific
studies claiming the same; that 5G Wireless Communication Radiation is
dangerous to human health.

If anything, | require my fellow councilmen to, at the very least, read the final
section of this study; section 5 - the conclusion, which I've included.



In the conclusion of this study, WCR stands for Wireless Communication
Radiation.

5. Conclusion

There is a substantial overlap in pathobiology between COVID-19 and WCR exposure.
The evidence presented here indicates that mechanisms involved in the clinical
progression of COVID-19 could also be generated, according to experimental data, by
WCR exposure. Therefore, we propose a link between adverse bioeffects of WCR
exposure from wireless devices and COVID-19.

Specifically, evidence presented here supports a premise that WCR and, in particular,
5G, which involves densification of 4G, may have exacerbated the COVID-19 pandemic
by weakening host immunity and increasing SARS-CoV-2 virulence by (1) causing
morphologic changes in erythrocytes including echinocyte and rouleaux formation that
may be contributing to hypercoagulation, (2) impairing microcirculation and reducing
erythrocyte and hemoglobin levels exacerbating hypoxia; (3) amplifving immune
dysfunction, including immunosuppression, autoimmunity, and hyperinflammation; (4)
increasing cellular oxidative stress and the production of free radicals exacerbating
vascular injury and organ damage, (5) increasing intracellular Ca® essential for viral
entry, replication, and release, in addition to promoting pro-inflammatory pathways, and
(6) worsening heart arrhythmias and cardiac disorders.

WCR exposure is a widespread, yet often neglected, environmental stressor that can
produce a wide range of adverse bioeffects. For decades, independent research scientists
worldwide have emphasized the health risks and cumulative damage caused by WCR
[42,45]. The evidence presented here is consistent with a large body of established
research. Healthcare workers and policymakers should consider WCR a potentially toxic
environmental stressor. Methods for reducing WCR exposure should be provided to all
patients and the general population.

This study was not produced by conspiracy theorists, but rather, reputable
scientists whose study was posted by our nation’s own National Institute for
Health.gov website. This warning is to be taken seriously and so should this
vote. This research paper specifically calls on policymakers to consider Wireless
Communication Radiation a potential toxic environmental stressor.

Respectfully,

Geoffrey M. Szymanski
2" Ward Councilman



Moved by Marrano seconded by Ingram to approve request.
Yeas: Ingram, Szymanski, Moretti, Surdyke, Marrano Carried 5-0

Requests Approval of Ordinance to Rescind the No Left Turn from Ridge Road onto Lehigh Avenue.
8. To: Honorable Council,

| am asking the council to rescind the no left hand turn from the westbound lane on Ridge Road south
onto Lehigh Avenue.

If you have any questions, please contact me.

Thank you,

ANTHONY DESANTIS, COMMISSIONER OF PUBLIC WORKS

Moved by Marrano seconded by Ingram to receive and file, act on ordinance.
Yeas: Ingram, Moretti, Surdyke, Marrano
Nay: Szymanski Carried 4-1

ORDINANCE

AN ORDINANCE AMENDING CHAPTER 215, TRAFFIC AND VEHICLES, OF THE CITY OF LACKAWANNA
MUNICIPAL CODE.

BE IT ENACTED by the City Council of the City of Lackawanna, New York that City Code Chapter
215.9 Turning movements shall be amended by rescinding the following:

215.9(A) (2) Vehicles proceeding west on Ridge Road are prohibited from turning left onto
Lehigh Avenue.

THIS ORDINANCE SHALL TAKE EFFECT IMMEDIATELY.

Dated: October 25, 2021
Lackawanna, New York

Moved by Marrano seconded by Moretti to adopt ordinance as written.
Yeas: Ingram, Moretti, Surdyke, Marrano
Nay: Szymanski Carried 4-1

Requests Approval of Contract Between Small Wireless Communications Facilities and the City of
Lackawanna.
9. To: Jeffrey DePasquale, City Clerk
714 Ridge Road
Lackawanna, New York 14218
Re: Contract between Small Wireless Communications Facilities and the City of Lackawanna
Dear Mr. DePasquale:
Please put the attached contract on the agenda for council approval.
Very truly yours,
RICHARD S. JUDA, JR., CITY ATTORNEY
A copy of this information can be obtained by contacting the City Clerk’s Office.
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Moved by Marrano seconded by Szymanski to TABLE request pending further information regarding
ownership of the power poles.
Yeas: Ingram, Szymanski, Moretti, Surdyke, Marrano Carried 5-0

Requests Approval of Ordinance for Budget Transfer for the Ridge Road Mill and Paving Project.
10. To: Honorable Frederic J. Marrano, President
Honorable Members of the City Council
714 Ridge Road
Lackawanna, NY 14218
Dear Council Members:
Please approve the attached budget transfer of $100,000.00 for the Ridge Road Mill and Overlay Paving
Project. This amount is necessary to fund the difference between the original estimate and the final bid
awarded including the change order for the signals. These funds will be reimbursed back to the City
through CHIPS funding of $120,000.00 grant through Erie County.
If you have any questions please feel free to contact Anthony DeSantis or myself.
Sincerely,
CAROLYN A. NICOMETO, CITY COMPTROLLER

Moved by Marrano seconded by Ingram to receive and file, act on ordinance.
Yeas: Ingram, Szymanski, Moretti, Surdyke, Marrano Carried 5-0

ORDINANCE

AN ORDINANCE AMENDING THE 2021-2022 BUDGET ORDINANCE ADOPTED
MAY 18, 2021.

BE IT ENACTED by the City Council of the City of Lackawanna, New York as follows:

SECTION 1. That the 2021-2022 Budget Ordinance adopted May 18, 2021 is hereby
amended for the transfer funds for the Ridge Road Mill and Overlay Paving
Project 2021 from the General Fund Balance.

SECTION 2. That the 2021-2022 Budget Ordinance is hereby amended to increase budget
code H.5110.205 Ridge Road Mill and Overlay Paving Project by $100,000.00.

SECTION 3. That the 2021-22 Budget Ordinance is hereby amended to increase budget code
H.0000.5013 Interfund Transfers by $100,000.00.

SECTION 4. That the 2021-22 Budget Ordinance is hereby amended to increase budget code
A.9000.9550 Transfer to Capital Account by $100,000.00.

SECTION 5. That the 2021-2022 Budget Ordinance is hereby amended to appropriate
$100,000.00 of the City’s Fund Balance.

THIS ORDINANCE SHALL TAKE EFFECT IMMEDIATELY.

/ﬂ/ 1% /;/

Dated: October 25, 2021
Lackawanna, New York
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SECTION 1. That the 2021-2022 Budget Ordinance adopted May 18, 2021 is hereby
amended to increase appropriations for Garbage and Refuse — Garbage
Totes.

SECTION 2. That the 2021-2022 Budget Ordinance is hereby amended to increase
$9,890.90 to budget code CL.8160.202 Garbage and Refuse — Garbage
Totes.

SECTION 3. That the 2021-2022 Budget Ordinance is hereby amended to decrease
"$9,890.90 Appropriated Fund Balance — Special Revenue Fund.

THIS ORDINANCE SHALL TAKE EFFECT IMMEDIATELY.

Dated: November 8, 2021
Lackawanna, New York

Moved by Marrano seconded by Moretti to adopt ordinance as written.
Yeas: Ingram, Szymanski, Moretti, Surdyke, Marrano Carried 5-0

Business Registrations:

Anitra R. Huff, dba Your Decoration Destination, 2741-C, South Park Avenue.

Moved by Marrano seconded by Ingram to approve Business Registration.

Yeas: Ingram, Moretti, Surdyke, Marrano

Nay: Szymanski Carried 4-1
Ivelisse Trujillo, dba Just Plan on IT, 727 Ridge Road.

Moved by Marrano seconded by Szymanski to approve Business Registration.
Yeas: Ingram, Szymanski, Moretti, Surdyke, Marrano Carried 5-0

Tabled Items:

Request to Remove TABLED ltem Communication #9, meeting of October 25, 2021.

Moved by Szymanski seconded by Marrano to remove TABLED Communication #9 from the regular
meeting of October 25, 2021 and act on same.
Yeas: Ingram, Szymanski, Moretti, Surdyke, Marrano Carried 5-0

Requests Approval of Contract Between the City of Lackawanna and Small Wireless Communications.
To: Lackawanna City Council

714 Ridge Road

Lackawanna, New York 14218
Re: Verizon Wireless Communications Facilities Contract
Hon. City Council:
This memo is in follow-up to my correspondence to the Council dated October 14, 2021 regarding the
Verizon Wireless Communications Facilities Contract. Questions came up concerning ownership of poles
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located in the City right-of-way. | point out that this agreement grants Verizon use of our right-of-way
for the installation and maintenance of Verizon 5G Wireless network. Specifically it applies to the City
owned poles but also authorizes Verizon the right to use our right-of-way if indeed enters into any
agreements with the owners of any poles privately owned or owned by other utilities. We are only
responsibly for maintaining our own poles. A responsibility which we already have. | trust the above
answers any questions the Council may have.

Very truly yours,

RICHARD S. JUDA, IR., CITY ATTORNEY

Moved by Marrano seconded by Ingram to approve request.
Yeas: Ingram, Szymanski, Moretti, Surdyke, Marrano Carried 5-0

Reguest to Waive the Rules:

Moved by Marrano seconded by Moretti to waive the rules.
Yeas: Ingram, Szymanski, Moretti, Surdyke, Marrano Carried 5-0

Requests Approval of Resolution to Waive the Residency Requirement for Appointment of the City
Assessor Position.
To: Honorable Council President

Honorable Council Members

714 Ridge Road

Lackawanna, NY 14218
Dear Honorable Body-
| hereby request the City Council “waive the rules” at the November 8™ Council Meeting and vote to
waive the residency requirement for Deborah Skulski-Wakelam, to be appointed as the City Assessor.
Per Section 5-38 of the City Charter each officer and employee of the City during the period of his or her
employment is to maintain his or her residence within the corporate limits of the City. Asyou know the
shortage of qualified department heads within the City limits has led to previous requests for the same
waiver.
| apologize for the short notice, but, our current Assessor is resigning. Mr. grifa has participated in the
interview and is willing to help Deborah acclimate herself as the City Assessor.
Respectfully,
ANNETTE IAFALLO, MAYOR

Moved by Marrano seconded by Ingram to receive and file, act on resolution.
Yeas: Ingram, Szymanski, Moretti, Surdyke, Marrano Carried 5-0

RESOLUTION NO. 29, 2021

WHEREAS, Deborah Skulski-Wakelam shall be duly appointed by Mayor Annette lafallo to the position of
City Assessor, effective November 9, 2021; and

WHEREAS, the City Council is empowered to waive the requirement of residency in those instances
where the employer has difficulty hiring or promoting the most qualified person because of the

residency requirement;
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| Abstract

Background and Aim:

Coronavirus disease (COVID-19) public health policy has focused on the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) virus and its effects on human health while
environmental factors have been largely ignored. In considering the epidemiological triad (agent-
host-environment) applicable to all disease, we investigated a possible environmental factor in
the COVID-19 pandemic: ambient radiofrequency radiation from wireless communication
systems including microwaves and millimeter waves. SARS-CoV-2, the virus that caused the
COVID-19 pandemic, surfaced in Wuhan, China shortly after the implementation of city-wide
(fifth generation [5G| of wireless communications radiation [WCR]), and rapidly spread
globally, initially demonstrating a statistical correlation to international communities with
recently established 5G networks. In this study, we examined the peer-reviewed scientific
literature on the detrimental bioeffects of WCR and identified several mechanisms by which
WCR may have contributed to the COVID-19 pandemic as a toxic environmental colactor. By
crossing boundaries between the disciplines of biophysics and pathophysiology, we present
evidence that WCR may: (1) cause morphologic changes in erythrocytes including echinocyte
and rouleaux formation that can contribute to hypercoagulation; (2) impair microcirculation and



reduce erythrocyte and hemoglobin levels exacerbating hypoxia; (3) amplify immune system
dysfunction, including immunosuppression, autoimmunity, and hyperinflammation; (4) increase
cellular oxidative stress and the production of free radicals resulting in vascular injury and organ
damage; (5) increase intraceltular Ca*™ essential for viral entry, replication, and release, in
addition to promoting pro-inflammatory pathways; and (6) worsen heart arthythmias and cardiac
disorders. : ' '

Relevance for Patients:

In short, WCR has become a ubiquitous environmental stressor that we propose may have
contributed to adverse health outcomes of patients infected with SARS-CoV-2 and increased the
severity of the COVID-19 pandemic. Therefore, we recommend that all people, particularly
those suffering from SARS-CoV-2 infection, reduce their exposure to WCR as much as
reasonably achievable until further research better clarifies the systemic health effects associated
with chronic WCR exposure.

Keywords: COVID-19, Coronavirus, coronavirus disease-19, severe acute respiratory syndrome,
coronavirus 2, electromagnetic stress, electromagnetic fields, environmental factor, microwave,
millimeter wave, pandemic, public health, radio frequency, radiofrequency, wireless

Go to:

1. Introduction

1.1. Background

Coronavirus disease 2019 (COVID-19) has been the focus of international public health policy
since 2020. Despite unprecedented public health protocols to quell the pandemic, the number of
COVID-19 cases continues to rise. We propose a reassessment of our public health strategies.

According to the Center for Disease Control and Prevention (CDC), the simplest model of
discase causation is the epidemiological triad consisting of three interactive factors: the agent
(pathogen), the environment, and the health status of the host [1]. Extensive research is being
done on the agent, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). Risk factors
that make a host more likely to succumb to the disease have been elucidated. However,
environmental factors have not been sufficiently explored. In this paper, we investigated the role
of wireless communication radiation (WCR), a widespread environmental stressor:

We explore the scientific evidence suggesting a possible relationship between COVID-19 and
radiofrequency radiation related to wireless communications technology including fifth
generation (5G) of wireless communications techmology, henceforth referred 1o as WCR. WCR
has already been recognized as a form of environmental pollution and physiological siressor {2].
Assessing the potentially detrimental health effects of WCR may be crucial to develop an
effective, rational public health policy that may help expedite eradication of the COVID-19
pandemic. In addition, because we are on the verge of worldwide 5G deployment, it is critical to
consider the possible damaging health effects of WCR before the public is potentially harmed.



5G is a protocol that will use high frequency bands and extensive bandwidths of the
electromagnetic spectrum in the vast radiofrequency range from 600 MHz to nearly 100 GHz,
which includes millimeter waves (>20 GHz), in addition to the currently used third generation
(3G) and fourth generation (4G) long-term evolution (LTE) microwave bands. 5G frequency
spectrum allocations differ from country to country. Focused pulsed beams of radiation will emit
from new base stations and phased array antennas placed close to buildings whenever persons
access the 5G network. Because these high frequencies are strongly absorbed by the atmosphere
and especialty during rain, a transmitter’s range is limited to 300 meters. Therefore, 3G requires
base stations and antennas to be much more closely spaced than previous generations. Plus,
satellites in space will emit 5G bands globally to create a wireless worldwide web. The new
system therefore requires significant densification of 4G infrastructure as well as new 5G
antennas that may dramatically increase the population’s WCR exposure both inside structures
and cutdoors. Approximately 100,000 emitting satellites are planned to be launched into orbit.
This infrastructure will significantly alter the world’s electromagnetic environment to
unprecedented levels and may cause unknown consequences to the entire biosphere, including
humans. The new infrastructure will service the new 5G devices, including 5G mobile phones,
routers, computers, tablets, self-driving vehicles, machine-to-machine communications, and the
Internet of Things.

The global industry standard for 5G is set by the 3G Partnership Project (3GPP), which is an
umbrella ferm for several organizations developing standard protocols for mobile
telecommunications. The 5G standard specifies all key agpects of the technology, including
frequency spectrum allocation, beam-forming, beam steering, multiplexing multiple in, multiple
out schemes, as well as modulation schemes, among others. 5G will utilize from 64 to 256
antennas at short distances to serve virtually simultaneously a large number of devices within a
cell. The latest finalized 5G standard, Release 16, is codified in the 3GPP published Technical
Report TR 21.916 and may be downloaded from the 3GPP server at
https://www.3gpp.org/specifications. Engineers claim that 5G will offer performance up to 10
times that of current 4G networks [3].

COVID-19 began in Wuhan, China in December 2019, shortly after city-wide 5G had “gone
live,” that is, become an operational system, on October 31, 2019. COVID-19 outbreaks soon
followed in other areas where 5G had also been at least partially implemented, including South
Korea, Northern Italy, New York City, Seattle, and Southern California. In May 2020,
Mordachev [4] reported a statistically significant correlation between the intensity of
radiofrequency radiation and the mortality from SARS-CoV-2 in 31 countries throughout the
world. During the first pandemic wave in the United States, COVID-19 attributed cases and
deaths were statistically higher in states and major cities with 5G infrastructure as compared with
states and cities that did not yet have this technology [5].

There is a large body of peer reviewed literature, since before World War I, on the biological
effects of WCR that impact many aspects of our health. In examining this literature, we found
intersections between the pathophysiology of SARS-CoV-2 and detrimental bioeffects of WCR
exposure. Here, we present the evidence suggesting that WCR has been a possible contributing
factor exacerbating COVID-19.



1.2. Overview on COVID-19

The clinical presentation of COVID-19 has proven to be highly variable, with a wide range of
symptoms and variability from case to case. According to the CDC, early disease symptoms may
include sore throat, headache, fever, cough, chills, among others. More severe symptoms
including shortness of breath, high fever, and severe fatigue may occur in a later stage. The
neurological sequela of taste and smell loss has also been described. '

Ing et al. [6] determined 80% of those affected have mild symptoms or none, but older
populations and those with comorbidities, such as hypertension, diabetes, and obesity, have a
greater risk for severe disease [7]. Acute respiratory distress syndrome (ARDS) can rapidly occur
[8] and cause severe shortness of breath as endothelial cells lining blood vessels and epithelial
cells lining airways lose their integrity, and protein rich fluid leaks into adjacent air sacs.
COVID-19 can cause insufficient oxygen levels (hypoxia) that have been seen in up to 80% of
intensive care unit JCU) patients [9] exhibiting respiratory distress. Decreased oxygenation and
elevated carbon dioxide levels in patients’ blood have been observed, although the etiology for
these findings remains unclear.

Massive oxidative damage to the lungs has been observed in areas of airspace opacification
documented on chest radiographs and computed tomography (CT) scans in patients with SARS-
CoV-2 pneumonia [10]. This cellular stress may indicate a biochemical rather than a viral
etiology [11].

Because disseminated virus can attach itself to cells containing an angiotensin-converting
enzyme 2 (ACE2) receptor; it can spread and damage organs and soft tissues throughout the
body, including the lungs, heart, intestines, kidneys, blood vessels, fat, testes, and ovaries, among
others. The disease can increase systemic inflammation and induce a hypercoagulable state.
Without anticoagulation, intravascular blood clots can be devastating [12].

[n COVID-19 patients referred to as “long-haulers,” symptoms can wax and wane for months
[13]. Shortness of breath, fatigue, joint pain, and chest pain can become persistent symptoms.
Post-infectious brain fog, cardiac arthythmia, and new onset hypertension have also been
described. Tong-term chronic complications of COVID-19 are being defined as epidemiclogical
data are collected over fime.

As our understanding of COVID-19 continues to evolve, environmental factors, particularly
those of wireless communication eleciromagnetic fields, remain unexplored variables that may
be contributing to the disease including its severity in some patients. Next, we summarize the
bioeffects of WCR exposure from the peer reviewed scientific literature published over decades.

1.3. Overview on bioeffects of WCR exposure

Organisms are electrochemical beings. Low-level WCR from devices, including mobile
telephony base antennas, wireless network protocols utilized for the local networking of devices
and internet access, trademarked as Wi-I'i (officially IEEE 802.11b Direct Sequence protocol;
IEEE, Institute of Electrical and Electronic Engineers) by the Wi-Fi alliance, and mobile phones,



among others, may disrupt regulation of numerous physiological functions. Non-thermal
bioeffects (below the power density that causes tissue heating) from very low-level WCR
exposure have been reported in numerous peer-reviewed scientific publications at power
densities below the International Commission on Non-lonizing Radiation Protection (ICNIRP)
exposure guidelines [14]. Low-level WCR has been found to impact the organism at all levels of
organization, from the molecular to the cellular, physiological, behavioral, and psychological
levels. Moreover, it has been shown to cause systemic detrimental health effects including
increased cancer risk [15], endocrine changes [16], increased free radical production [17],
deoxyribonucleic acid (DNA) damage [18], changes to the reproductive system [19], learning
and memory defects [20], and neurological disorders [21]. Having evolved within Farth’s
extremely low-level natural radiofrequency background, organisms lack the ability to adapt to
heightened levels of unnatural radiation of wireless communications technology with digital
modulation that includes short intense pulses (bursts).

The peer-reviewed world scientific literature has documented evidence for detrimental bioeffects
from WCR exposure including 5G frequencies over several decades. The Soviet and Eastern
European literature from 1960 to 1970s demonstrates significant biological effects, even at
exposure levels more than 1000 times below 1 mW/em?, the current guideline for maximum
public exposure in the US. Eastern studies on animal and human subjects were performed at low
exposure levels (<1 mW/cm?) for long durations (typically months). Adverse bioeffects from
WCR exposure levels below 0.001 mW/cm? have also been documented in the Western
literature. Damage to human sperm viability including DNA fragmentation by internet-connected
laptop computers at power densities from 0.0005 to 0.001 mW/cm? has been reported [22].
Chronic human exposure to 0.000006 — 0.00001 mW/cm? produced significant changes in
human stress hormones following a mobile phone base station installation {23]. Human
exposures {0 cell phone radiation at 0.00001 — 0.00005 mW/em? resulted in complaints of
headache, neurological problems, sleep problems, and concentration problems, corresponding to
“microwave sickness” [24.25]. The effects of WCR on prenatal development in mice placed near
an “antenna park” exposed to power densities from 0.000168 to 0.001053 mW/cm” showed a
progressive decrease in the number of newborns and ended in irreversible infertility [26]. Most
US research has been performed over short durations of weeks or less. In recent years, there have
been few long-term studies on animals or humans.

[lness from WCR exposure has been documented since the early use of radar. Prolonged
exposure to microwaves and millimeter waves {rom radar was associated with various disorders
termed “radio-wave sickness” decades ago by Russian scientists. A wide variety of bioeffects
from nonthermal power densities of WCR were reported by Soviet research groups since the
1960s. A bibliography of over 3700 references on the reported biological effects in the world
scientific literature was published in 1972 (revised 1976) by the US Naval Medical Research
Institute [27,28]. Several relevant Russian studies are summarized as follows. Research on
Escherichia coli bacteria cultures show power density windows for microwave resonance effects
for 51.755 GHz stimulation of bacterial growth, observed at extremely low power densities of
10712 mW/em? [291, illustrating an extremely low level bioeffect. More recently Russian studies
confirmed earlier results of Soviet research groups on the effects of 2,45 GHz at 0.5 mW/cm” on
rats (30 days exposure for 7 h/day), demonstrating the formation of antibodies to the brain
(autoimmune response) and siress reactions [30]. In a long-term (1 — 4 year) study comparing



children who use mobile phones to a control group, functional changes, including greater fatigue,
decreased voluntary attention, and weakening of semantic memory, among other adverse
psychophysiological changes, were reported [31]. Key Russian research reports that underlie the
scientific basis for Soviet and Russian WCR exposure guidelines to protect the public, which are
much lower than the US guidelines, have been summarized [32].

By comparison to the exposure levels employed in these studies, we measured the ambient level
of WCR from 100 MHz to 8 GHz in downtown San Francisco, California in December, 2020,
and found an average power density of 0.0002 mW/cm? This level is from the superposition of
multiple WCR devices. It is approximately 2 x 10! times above the natural background.

Pulsed radio-frequency radiation such as WCR exhibits substantially different bioeffects, both
qualitatively and quantitatively (generally more pronounced) compared to continuous waves at
similar time-averaged power densities [33-36]. The specific interaction mechanisms are not well
understood. All types of wircless communications employ extremely low frequency (ELEs) in
the modulation of the radiofrequency carrier signals, typically pulses to increase the capacity of
information transmitted. This combination of radiofrequency radiation with ELF modulation(s)
is generally more bioactive, as it is surmised that organisms cannot readily adapt to such rapidly
changing wave forms [37-40). Therefore, the presence of ELE components of radiofrequency
waves from pulsing or other modulations must be considered in studies on the biceffects of
WCR. Unfortunately, the reporting of such modulations has been unreliable, especially in older
studies [41].

The BioInitiative Report [42], authored by 29 experts from ten countries, and updated in 2020,
provides a scholarly contemporary summary of the literature on the bioeffects and health
consequences from WCR exposure, including a compendium of supporting research. Recent
reviews have been published [43-46]. Two comprehensive reviews on the bioeffects of
millimeter waves report that even short-term exposures produce marked bioeffects [47,48].

3o to:

2. Methods

An ongoing literature study of the unfolding pathophysiology of SARS-CoV-2 was performed.
To investigate a possible connection to bioeffects from WCR exposure, we examined over 250
peer-reviewed research reports from 1969 to 2021, including reviews and studies on cells,
animals, and humans. We included the world literature in English and Russian reports translated
to English, on radio frequencies from 600 MHz to 90 GHz, the carrier wave spectrum of WCR
(2G to 5G inclusive), with particular emphasis on nonthermal, low power densities (<1
mW/ecm?), and long-term exposures. The following search terms were used in queries in
MEDILINE® and the Defense Technical Information Center (https:/discover.dtic.mil) to {ind
relevant study reports: radiofrequency radiation, microwave, millimeter wave, radar, Mz, GHz,
blood, red blood cell, erythrocyte, hemoglobin, hemodynamic, oxygen, hypoxia, vascular,
inflammation, pro-inflammatory, immune, lymphocyte, T cell, eytokine, intracellular calcium,
sympathetic function, arthythmia, heart, cardiovascular, oxidative stress, glutathione, reactive
oxygen species (ROS), COVID-19, virus, and SARS-CoV-2. Occupational studies on WCR



exposed workers were included in the study. Our approach is akin to Literature-Related
Discovery, in which two concepts that have heretofore not been linked are explored in the
literature searches to look for linkage(s) to produce novel, interesting, plausible, and intelligible
knowledge, that is, potential discovery [49]. From analysis of these studies in comparison with
new information unfolding on the pathophysiology of SARS-CoV-2, we identified several ways
in which adverse bioeffects of WCR exposure intersect with COVID-19 manifestations and

organized our findings into five categories.
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3. Results

Table 1 lists the manifestations common to COVID-19 including disease progression and the
corresponding adverse bioeffects from WCR exposure. Although these effects are delineated into
categories — blood changes, oxidative stress, immune system disruption and activation,
increased intracellular calcium (Ca?"), and cardiac effects — it must be emphasized that these
effects are not independent of each other. For example, blood clotting and inflammation have
overlapping mechanisms, and oxidative stress is implicated in erythrocyte morphological
changes as well as in hypercoagulation, inflammation, and organ damage.

Table 1

Bioeffects of Wireless Communication Radiation (WCR) exposure in relation to COVID-19

manifestations and their progression

Wireless communications radiation
(WCR) exposure bioeffects

Bleod changes
Short-term: rouleaux, echinocytes
Long-term: reduced blood clotting time,
reduced hemoglobin, hemodynamic
disorders

Oxidative stress

Glutathione level decrease; free radicals
and lipid peroxide increase; superoxide
dismutase activily decrease; oxidative
injury in tissues and organs

Immune system disruption and
activation
Iimmune supptession in some studies;
immune hyperactivation in other studies
Long-term: suppression of T-

- COVID-19 manifestations

Blood changes

Rouleaux, echinocytes

Hemoglobin effects; vascular effects

—Reduced hemoglobin in severe disease;
autoimmune hemolytic anemia; hypoxemia and
hypoxia

—Endothelial injury; impaired microcirculation;
hypercoagulation; disseminated intravascular
coagulopathy (DIC); pulmonary embolism,; stroke

Oxidative stress -

Glutathione level decrease; free radical increas
and damage; apoptosis—Oxidative injury; organ
damage in severe disease

Immune system disruption and activation
Decreased production of T-lymphocytes;
elevated inflammatory biomarkers.
—Immune hyperactivation and inflammation;
cytokine storm in severe disease; cytokine-induced



Wireless communications radiation

(WCR) exposure biocffects COVID-19 manifestations

lymphocytes; inflammatory biomarkers hypo-perfusion with resulting hypoxia; organ
increased; autoimmunity; organ injury injury; organ failure
Increased intracellular calcium Increased intracellular calcium

From activation of voltage-gated calcium  —Increased virus entry, replication, and release
channels on cell membranes, with —Increased NF-kB, pro-inflammatory
numerous secondary effects processes, coagulation, and thrombosis

Cardiac effects
Arrhythmias
- —Myocarditis; myocardial ischemia; cardiac
injury; cardiac failure

Cardiac effects
Up-regulation of sympathetic nervous
system; palpitations and arrhythmias

Opern in a separate window

Supportive evidence including study details and citations are provided in the text under each
subject heading, i.e., blood changes, oxidative stress, etc.

3.1. Blood changes

WCR exposure can cause morphologic changes in blood readily seen through phase contrast or
dark-field microscopy of live peripheral blood samples. In 2013, Havas observed erythrocyte
aggregation including rouleaux (rolls of stacked red blood cells) in live peripheral blood samples
following 10 min human exposure to a 2.4 GHz cordless phone [50]. Although not peer
reviewed, one of us (Rubik) investigated the effect of 4G LTE mobile phone radiation on the
peripheral blood of ten human subjects, each of whom had been exposed to cell phone radiation
for two consecutive 45-min intervals [51]. Two types of effects were observed: increased
stickiness and clumping of red blood cells with rouleaux formation, and subsequent formation of
echinocytes (spiky red blood cells). Red blood cell clumping and aggregation are known to be
actively involved in blood clotting [52]. The prevalence of this phenomenon on exposure to
WCR in the human population has not yet been determined. Larger controlled studies should be
performed to further investigate this phenomenon.

Similar red blood cell changes have been described in peripheral blood of COVID-19 patients
[53]. Rouleaux formation has been observed in 1/3 of COVID-19 patients, whereas spherocytes
and echinocyte formation is more variable. Spike protein engagement with ACE2 receptors on
cells lining the blood vessels can lead to endothelial damage, even when isolated [54]. Rouleaux
formation, particularly in the setting of underlying endothelial damage, can clog the
microcirculation, impeding oxygen transport, contributing to hypoxia, and increasing the risk of
thrombosis [52]. Thrombogenesis associated with SARS-CoV-2 infection may also be caused by
direct viral binding to ACE2 receptors on platelets [55].

Additional blood effects have been observed in both humans and animals exposed to WCR. In
1977, a Russian study reported that rodents irradiated with 5 — 8 mm waves (60 — 37 GHz) at 1
mW/em? for 15 min/day over 60 days developed hemodynamic disorders, suppressed red blood
cell formation, reduced hemoglobin, and an inhibition of oxygen utilization (oxidative



phosphorylation by the mitochondria) [56]. In 1978, a 3-year Russian study on 72 engineers
exposed to millimeter wave generators emitting at 1 mW/em? or less showed a decrease in their
hemogiobin levels and red blood cell counts, and a tendency toward hypercoagulation, whereas a
control group showed no changes [37]. Such deleterious hematologic effects from WCR

exposure may also contribute to the development of hypoxia and blood clotting observed in
COVID-19 patients.

It has been proposed that the SARS-CoV-2 virus attacks erythrocytes and causes degradation of
hemoglobin [11]. Viral proteins may attack the 1-beta chain of hemoglobin and capture the
porphyrin, along with other proteins from the virus catalyzing the dissociation of iron from heme
[58]. In principle this would reduce the number of functional erythrocytes and cause the release
of free iron ions that could cause oxidative stress, tissue damage, and hypoxia. With hemoglobin
partially destroved and lung tissue damaged by inflammation, patients would be less able to
exchange carbon dioxide (COz) and oxygen (O2), and would become oxygen depleted. In fact,
some COVID-19 patients show reduced hemoglobin levels, measuring 7.1 g/L and even as low
as 5.9 ¢/L. in severe cases [59]. Clinical studies of almost 100 patients from Wuhan revealed that
the hemoglobin levels in the blood of most patients infected with SARS-CoV-2 are significantly
lowered resulting in compromised delivery of oxygen to tissues and organs [60]. In a meta-
analysis of four studies with a total of 1210 patients and 224 with severe discase, hemoglobin
values were reduced in COVID-19 patients with severe disease compared to those with milder
forms [39]. In another study on 601 COVID-19 patients, 14.7% of anemic COVID-19 ICU
patients and 9% of non-ICU COVID-19 patients had autoimmune hemolytic anemia [61]. In
patients with severe COVID-19 disease, decreased hemoglobin along with elevated erythrocyte
sedimentation rate (ESR), C-reactive protein, lactate dehydrogenase, albumin [62}, serum fetritin
[63], and low oxygen saturation [64] provide additional support for this hypothesis. In addition,
packed red blood cell transfusion may promote recovery of COVID-19 patients with acute
respiratory failure [63].

In short, both WCR exposure and COVID-19 may cause deleterious effects on red blood cells
and reduced hemoglobin levels contributing to hypoxia in COVID-19. Endothelial injury may
further contribute to hypoxia and many of the vascular complications seen in COVID-19 [66]
that are discussed in the next section.

3.2. Oxidative stress

Oxidative stress is a non-specific pathological condition reflecting an imbalance between an
increased production of ROS and an inability of the organism to detoxify the ROS or to repair
the damage they cause to biomolecules and tissues [67]. Oxidative stress can disrupt cell
signaling, cause the formation of stress proteins, and generate highly reactive free radicals, which
can cause DNA and cell membrane damage.

SARS-CoV-2 inhibits intrinsic pathways designed to reduce ROS levels, thereby increasing
morbidity. Immune dysreguliation, that is, the upregulation of interleukin (IL}-6 and tumor
necrosis factor o (TNF-a)) [68] and suppression of interferon (FFN) o and IFN f |69] have been
identified in the cytokine storm accompanying severe COVID-19 infections and generates



oxidative stress [10]. Oxidative stress and mitochondrial dysfunction may further perpetuate the
cytokine storm, worsening tissue damage, and increasing the risk of severe illness and death.

Similarly low-level WCR generates ROS in cells that cause oxidative damage. In fact, oxidative
stress 1s considered to be one of the primary mechanisms in which WCR exposure causes
cellular damage. Among 100 currently available peer-reviewed studies investigating oxidative
effects of low-intensity WCR, 93 of these studies confirmed that WCR induces oxidative effects
in biological systems [17]. WCR is an oxidative agent with a high pathogenic potential
especially when exposure is continuous [70].

Oxidative stress 1s also an accepted mechanism causing endothelial damage [71]. This may
manifest in patients with severe COVID-19 in addition to increasing the risk for blood clot
formation and worsening hypoxemia [10]. Low levels of glutathione, the master antioxidant,
have been observed in a small group of COVID-19 patients, with the lowest level found in the
most severe cases [72]. The finding of low glutathione levels in these patients further supports
oxidative siress as a component of this disease [72]. In fact, glutathione, the major source of
sulfhydryl-based antioxidant activity in the human body, may be pivotal in COVID-19 [73].
Glutathione deficiency has been proposed as the most likely cause of serious manifestations in
COVID-19 [72]. The most common co-morbidities, hypertension [74]; obesity [75]; diabetes
[76]; and chronic obstructive pulmonary disease [74] support the concept that pre-existing
conditions causing low levels of glutathione may work synergistically to create the “perfect
storm” for both the respiratory and vascular complications of severe infection. Another paper
citing two cases of COVID-19 pneumonia treated successfully with intravenous glutathione also
supports this hypothesis [77].

Many studies report oxidative stress in humans exposed to WCR. Peraica ef al. [78] found
diminished blood levels of glutathione in workers exposed to WCR from radar equipment (0.01
mW/cm” — 10 mW/em?; 1.5 — 10.9 GHz). Garaj-Vrhovac et al. [79] studied bioeffects following
exposure 1o non-thermal pulsed microwaves from marine radar (3 GHz, 5.5 GHz, and 9.4 GHz)
and reported reduced glutathione levels and increased malondialdehyde (marker for oxidative
stress) in an occupationally exposed group [79]. Blood plasma of individuals residing near
mobile phone base stations showed significantly reduced glutathione, catalase, and superoxide
dismutase levels over unexposed controls [80]. In a study on human exposure to WCR from
mobile phones, increased biood levels of lipid peroxide were reported, while enzymatic activities
of superoxide dismutase and glutathione peroxidase in the red blood cells decreased, indicating
oxidative stress [81].

Ir: a study on rats exposed to 2450 MHz (wireless router frequency), oxidative stress was
implicated in causing red blood cell lysis (hemolysis) [82]. In another study, rats exposed to 945
MHz (base station frequency) at 0.367 mW/cm? for 7 h/day, over 8 days, demonstrated low
glutathione levels and increased malondialdehyde and superoxide dismutase enzyme activity,
hallmarks for oxidative stress [83]. In a long-term controlled study on rats exposed to 900 MHz
(mobile phone frequency) at 0.0782 mW/cm? for 2 h/day for 10 months, there was a significant
increase in malondialdehyde and total oxidant status over controls [84]. In another long-term
conirolled study on rats exposed to two mobile phone frequencies, 1800 Mz and 2100 MHz, at
power densities 0.04 — 0.127 mW/cm? for 2 h/day over 7 months, significant alterations in



oxidant-antioxidant parameters, DNA strand breaks, and oxidative DNA damage were found
[85].

There is a correlation between oxidative stress and thrombogenesis [86]. ROS can cause
endothelial dysfunction and cellular damage. The endothelial lining of the vascular system
contains ACE2 receptors that are targeted by SARS-CoV-2. The resulting endotheliitis can cause
luminal narrowing and result in diminished blood flow to downstream structures. Thrombi in
arterial structures can further obstruct blood flow causing ischemia and/or infarcts in involved
organs, including pulmonary emboli and strokes. Abnormal blood coagulation leading to micro-
emboli was a recognized complication early in the history of COVID-19 [87]. Out of 184 ICU
COVID-19 patients, 31% showed thrombotic complications [88]. Cardiovascular clotting events
are a common cause of COVID-19 deaths [12]. Pulmonary embolism, disseminated intravascular
coagulation (DIC), liver, cardiac, and renal failure have all been observed in COVID-19 patients
[89].

Patients with the highest cardiovascular risk factors in COVID-19 includ males, the elderly,
diabetics, and obese and hypertensive patients. However, increased incidence of strokes in
younger patients with COVID-19 has also been described [90].

Oxidative stress is caused by WCR exposure and is known to be implicated in cardiovascular
disease. Ubiquitous environmental exposure to WCR may contribute to cardiovascular disease

- by creating a chronic state of oxidative siress [91]. This would lead to oxidative damage to
cellular constituents and alter signal transduction pathways. In addition, pulse-modulated WCR
can cause oxidative injury in liver, lung, testis, and heart tissues mediated by lipid peroxidation,
increased levels of nitric oxides, and suppression of the antioxidant defense mechanism [921.

In summary, oxidative stress is a major component in the pathophysiology of COVID-19 as well
as in cellular damage caused by WCR exposure.

3.3. Immune system disruption and activation

When SARS-CoV-2 first infects the human body, it attacks cells lining the nose, throat, and
upper airway harboring ACE2 receptors. Once the virus gains access to a host cell through one
of its spike proteins, which are the multiple protuberances projecting from the viral envelope that
bind to ACE2 receptors, it converts the cell into a virus self-replicating entity.

In response to COVID-19 infection, both an immediate systemic innate immune response as well
as a delayed adaptive response has been shown to occur [93]. The virus can also cause a
dysregulation of the immune response, particularly in the decreased production of T-
lymphocytes. [94]. Severe cases tend to have lower lymphocyte counts, higher leukoeyte counts
and neutrophil-lymphocyte ratios, as well as lower percentages of monocytes, eosinophils, and
basophils [94]. Severe cases of COVID-19 show the greatest impairment in T-lymphocytes.

In comparison, low-level WCR studies on laboratory animals also show impaired immune
function [95]. Findings include physical alterations in immune cells, 2 degradation of
immunological responses, inflammation, and tissue damage. Baranski [96] exposed guinea pigs



and rabbits to continuous or pulse-modulated 3000 MHz microwaves at an average power
density of 3.5 mW/cm? for 3 h/day over 3 months and found nonthermal changes in lymphocyte
counts, abnormalities in nuclear structure, and mitosis in the erythroblastic cell series in the bone
marrow and in lymphoid cells in Iymph nodes and spleen. Other investigators have shown
diminished T-lymphocytes or suppressed immune function in animals exposed to WCR. Rabbits
exposed to 2.1 GHz at SmW/cm” for 3 h/day, 6 days/week, for 3 months, showed suppression of
T-lymphocytes [97]. Rats exposed to 2.45 GHz and 9.7 GHz for 2 h/day, 7 days/week, for 21
months showed a significant decrease in the levels of lymphocytes and an increase in mortality at
25 months in the irradiated group [98]. Lymphocytes harvested from rabbits irradiated with 2.45
GHz for 23 h/day for 6 months show a significant suppression in immune response to a mitogen
[99]. |

In 2009, Johansson conducted a literature review, which included the 2007 Bioinitiative Report.
He concluded that electromagnetic fields (EMF) exposure, including WCR, can disturb the
immune system and cause allergic and inflammatory responses at exposure levels significantly
less than current national and international safety limits and raise the risk for systemic disease
[100]. A review conducted by Szmigielski in 2013 concluded that weak RF/microwave fields,
such as those emitted by mobile phones, can affect various immune functions both in vitro and in
vivo [101]. Although the effects are historically somewhat inconsistent, most research studies
document alterations in the number and activity of immune cells from RF exposure. In general,
short-texm exposure to weak microwave radiation may temporarily stimulate an innate or
adaptive immune response, but prolonged irradiation inhibits those same functions.

In the acute phase of COVID-19 infection, blood tests demonstrate elevated ESR, C-reactive
protein, and other elevated inflammatory markers [102], typical of an innate immune response.
Rapid viral replication can cause death of epithelial and endothelial cells and result in Jeaky
blood vessels and pro-inflammatory cytokine release [103]. Cytokines, proteins, peptides, and
proteoglycans that modulate the body’s immune response, are modestly elevated in patients with
mild-to-moderate disease severity [104]. In those with severe disease, an uncontroiled release of
pro-inflammatory cytokines--a cytokine storm--can occur. Cytokine storms originate from an
imbalance in T-cell activation with dysregulated release of IL-6, IL-17, and other cytokines.
Programmed cell death (apoptosis), ARDS, DIC, and multi-organ system failure can all result
from a cytokine storm and increase the risk of mortality.

By comparison, Soviet researchers found in the 1970s that radiofrequency radiation can damage
the immune system of animals. Shandala [105] exposed rats to 0.5 mW/cm? microwaves for 1
month, 7 h/day, and found impaired immune competence and induction of autoimmune disease.
Rats irradiated with 2.45 GHz at 0.5 mW/em? for 7 h daily for 30 days produced autoimmune
reactions, and 0.1 — 0.5 mW/cm? produced persistent pathological immune reactions [106].
Exposure to microwave radiation, even at low levels (0.1 — 0.5 mW/cm?), can impair immune
function, causing physical alterations in the essential cells of the immune system and a
degradation of immunologic responses {107} Szabo ef al. [108] examined the effects of 61.2
GHz exposure on epidermal keratinocytes and found an increase in 1L-1b, a pro-inflammatory
cytokine. Makar et al. [109] found that immunosuppressed mice irradiated 30 min/day for 3 days
by 42.2 GHz showed increased levels of TNF-a, a cytokine produced by macrophages.



In short, COVID-19 can lead to immune dysregulation as well as cytokine storms. By
comparison, exposure to low-level WCR as observed in animal studies can also compromise the
immune system, with chronic daily exposure producing immunosuppression or immune
dysregulation including hyperactivation.

3.4. Increased intracellular calcium

Tn 1992, Walleczek first suggested that ELF electromagnetic fields (<3000 Hz) may be affecting
membrane-mediated Ca?' signaling and lead to increased intracellular Ca®* [110]. The
mechanism of irregular gating of voltage-gated ion channels in cell membranes by polarized and
coherent, oscillating electric or magnetic fields was first presented in 2000 and 2002 {40,111].
Pall [112] in his review of WCR-induced bioeffects combined with use of calcium channel
blockers (CCB) noted that voltage-gated calcium channels play a major role in WCR bioeffects.
Increased intracellular Ca'? results from the activation of voltage-gated calcium channels, and
this may be one of the primary mechanisms of action of WCR on organisms.

Intracellular Ca®" is essential for virus entry, replication, and release. It has been reported that
some viruses can manipulate voltage-gated calcium channels to increase intracellular Ca**
thereby facilitating viral entry and replication [113]. Research has shown that the interaction
bhetween a virus and voltage-gated calcium channels promote virus entry at the virus-host cell
fusion step [113]. Thus, after the virus binds to its receptor on a host cell and enters the cell
through endocytosis, the virus takes over the host cell to manufacture its components. Certain
viral proteins then manipulate calcium channels, thereby increasing intracellular Ca?*, which
facilitates further viral replication.

Even though direct evidence has not been reported, there is indirect evidence that increased
intracellular Ca?* may be involved in COVID-19. In a recent study, elderly hospitalized COVID-
19 patients treated with CCBs, amlodipine or nifedipine, were more Iikely to survive and less
likely to require intubation or mechanical ventilation than controls [114]. Furthermore, CCBs
strongly limit SARS-CoV-2 entry and infection in cultured epithelial lung cells [115]. CCBs also
block the increase of intracellular Ca*" caused by WCR exposure as well as exposure to other
electromagnetic fields [112].

Intracelluler Ca®" is a ubiquitous second messenger relaying signals received by cell surface
receptors 1o effector proteins involved in numerous hiochemical processes. Increased
intracellular Ca?" is a significant factor in upregulation of transcription nuclear factor KB (NF-
1B) [116], an important regulator of pro-inflammatory cytokine production as well as
coagulation and thrombotic cascades. NF-«B is hypothesized to be a key factor underlying
severe clinical manifestations of COVID-19 [117).

In short, WCR exposure, therefore, may enhance the infectivity of the virus by increasing
intracellular Ca?* that may also indirectty contribute to inflammatory processes and thrombosis.

3.5. Cardiac effects



upregulation of the sympathetic nervous system, which is associated with the stress response.
Saili et al. [127] found that exposure to Wi-Fi (2.45 GHz pulsed at 10 Hz) affects heart thythm,
blood pressure, and the efficacy of catecholamines on the cardiovascular system, indicating that
WCR can act directly and/or indirectly on the cardiovascular system. Most recently, Bandara and
Weller [91] present evidence that people who live near radar installations (millimeter waves: 3G
frequencies) have a greater risk of developing cancer and experiencing heart attacks. Similarly,
those occupationally exposed have a greater risk of coronary heart disease. Microwave radiation
affects the heart, and some people are more vulnerable if they have an underlying heart
abnormality [128]. More recent research suggests that millimeter waves may act directly on the
pacemaker cells of the sinoatrial node of the heart to change the beat frequency, which may
underlie arrhythmias and other cardiac issues [47].

In short, both COVID-19 and WCR exposure can affect the heart and cardiovascular system,
directly and/ or indirectly.
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4. Discussion

Epidemioclogists, including those at the CDC, consider multiple causal factors when evaluating
the virulence of an agent and understanding its ability to spread and cause disease. Most
importantly, these variables include environmental cofactors and the health status of the host.
Evidence from the literature summarized here suggests a possible connection between several
adverse health effects of WCR exposure and the clinical course of COVID-19 in that WCR may
have worsened the COVID-19 pandemic by weakening the host and exacerbating COVID-19
disease. However, none of the observations discussed here prove this linkage. Specifically, the
evidence does not confirm causation. Clearly COVID-19 occurs in regions with little wireless
communication. Furthermore, the relative morbidity caused by WCR exposure in COVID-19 is
unknown.

We recognize that many factors have influenced the pandemic’s course. Before restrictions were
imposed, travel patterns facilitated the seeding of the virus, causing early rapid global spread.
Population density, higher mean population age, and socioeconomic factors certainly influenced
early viral spread. Air poilution, especially particulate matter PMz 5 (2.5 micro-particulates),
likely increased symptoms in patients with COVID-19 lung disease [129].

We postulate that WCR possibly contributed to the early spread and severity of COVID-19.
Once an agent becomes established in a community, its virulence increases [130]. This premise
can be applied to the COVID-19 pandemic. We surmise that “hot spots” of the disease that
initially spread around the world were perhaps seeded by air travel, which in some areas were
associated with 5G implementation. However, once the disease became established in those
communities, it wag able to spread more easily to neighboring regions where populations were
less exposed to WCR. Second and third waves of the pandemic disseminated widely throughout
communities with and without WCR, as might be expected.



European Academy of Environmental Medicine, have proposed much lower guidelines, taking
into account nonthermal bioeffects from WCR exposure in multiple sources [1321.

Another weakness of this paper is that some of the bioeffects from WCR exposure are
inconsistently reported in the literature. Replicated studies are often not true replications. Small
differences in method, including unreported details, such as prior history of exposure of the
organisms, non-uniform body exposure, and other variables can lead to inadvertent
inconsistency. Moreover, not surprisingly, industry-sponsored studies tend to show less adverse
bioeffects than studies conducted by independent researchers, suggesting industry bias [133].
Some experimental studies that are not industry-sponsored have also shown no evidence of
harmful effects of WCR exposure. It is noteworthy, however, that studies employing real-life
WCR exposures from commercially available devices have shown high consistency in revealing
adverse effects {134].

WCR bioeffects depend on specific values of wave parameters including frequency, power
density, polarization, exposure duration, modulation characteristics, as well as the cumulative
history of exposure and background levels of electromagnetic, electric and magnetic fields. [n
laboratory studies, bioeffects observed also depend on genetic parameters and physiological
parameters such as oxygen concentration [135]. The reproducibility of bioeffects of WCR
exposure has sometimes been difficult due to failure to report and/or control all of these
parameters. Similar to fonizing radiation, the bioeffects of WCR exposure can be subdivided into
deterministic, that is, dose-dependent effects and stochastic effects that are seemingly random.
Importantly, WCR bioeffects can also involve “response windows™ of specific parameters
whereby exiremely low-level fields can have disproportionally detrimental effects [136]. This
nonlinearity of WCR bioeffects can result in biphasic responses such as immune suppression
from one range of parameters, and immune hyperactivation from another range of parameters,
leading to variations that may appear inconsistent.

In gathering reports and examining existing data for this paper, we looked for outcomes
providing evidence fo support a proposed connection between the bioeifects of WCR exposure
and COVID-19. We did not make an attempt to weigh the evidence. The radiofrequency
radiation exposure literature is extensive and currently contains over 30,000 research reports
dating back several decades. Inconsistencies in nomenclature, reporting of details, and cataloging
of keywords make it difficult to navigate this enormous literature.

Another shortcoming of this paper is that we do not have access to experimental data on 5G
exposures. In fact, little is known about population exposure from real-world WCR, which
includes exposure to WCR infrastructure and the plethora of WCR emitting devices. In relation
to this, it is difficult to accurately quantify the average power density at a given location, which
varies greatly, depending on the time, specific location, time-averaging interval, frequency, and
modulation scheme. For a specific municipality it depends on the antenna density, which
network protocols are used, as, for example, 2G, 3G, 4G, 5G, Wi-Fi, WIMAX (Worldwide
Interoperability for Microwave Access), DECT (Digitally Enhanced Cordless
Telecommunications), and RADAR (Radio Detection and Ranging). There is also WCR from
ubiquitous radio wave transmitters, including antennas, base stations, smart meters, mobile
phones, routers, satellites, and other wireless devices currently in use. All of these signals



because multiple toxins may lead to synergistic effects. Environmental impact assessments are
also needed. Once the long-term biological effects of wireless 5G are understood, we can set
clear safety standards of public exposure limits and design an appropriate strategy for safe
deployment.
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5. Conclusion

There is a substantial overlap in pathobiology between COVID-19 and WCR exposure. The
evidence presented here indicates that mechanisms involved in the clinical progression of
COVID-19 could also be generated, according to experimental data, by WCR exposure.
Therefore, we propose a link between adverse bioeffects of WCR exposure from wireless
devices and COVID-19.

Specifically, evidence presented here supports a premise that WCR and, in particular, 5G, which
involves densification of 4G, may have exacerbated the COVID-19 pandemic by weakening host
immunity and increasing SARS-CoV-2 virulence by (1) causing morphologic changes in
erythrocytes including echinocyte and rouleaux formation that may be contributing to
hypercoagulation; (2) impairing microcirculation and reducing erythrocyte and hemoglobin
levels exacerbating hypoxia; (3) amplifying immune dysfunction, including immunosuppression,
autoimmunity, and hyperinflammation; (4) increasing cellular oxidative stress and the production
of free radicals exacerbating vascular injury and organ damage; (5) increasing intracellular Ca”
essential for viral entry, replication, and release, in addition to promoting pro-inflammatory
pathways; and (6) worsening heart arrhythmias and cardiac disorders.

WCR. exposure is a widespread, yet often neglected, environmental stressor that can produce a
wide range of adverse bioeffects. For decades, independent research scientists worldwide have
emphasized the health risks and cumulative damage caused by WCR [42,43]. The evidence
presented here is consistent with a large body of established research. Healthcare workers and
policymakers should consider WCR a potentially toxic environmental stressor. Methods for
reducing WCR exposure should be provided to all patients and the general population.

Go to:

Acknowledgments

The authors acknowledge small contributions to early versions of this paper by Magda Havas
and Lyn Patrick. We are grateful to Susan Clarke for helpful discussions and suggested edits of

early drafts of the manuscript.

Go to:

Conflict of Interest



[14] CNIRP. International Commission on Non-lonizing Radiation Protection (ICNIRP)
Guidelines for Limiting Exposure to Electromagnetic Fields (100 kHz to 300 GlIz) Health Phys.
2020;118:483-524. {PubMed] [Google Scholar]

[15] Bortkiewicz A, Gadzicka E, Szymezak W. Mobile Phone Use and Risk for Intracranial
Tumors and Salivary Gland Tumors A Meta-analysis. Int J Occup Med Environ Health.
2017;30:27-43. [PubMed] [Google Scholar]

[16] Sangtin O, Diindar B, Cémlekei S, Biiyitkgebiz A. The Effects of Electromagnetic Field on
the Endocrine System in Children and Adolescents. Pediatr Endocrinol Rev., 2016;13:531-45.
[PubMed] [Google Scholar]

[17] Yakymenko I, Tsybulin O, Sidorik E, Henshel D, Kyrylenko O, Kyrylenko S. Oxidative
Mechanisms of Biological Activity of Lotw-intensity Radiofrequency Radiation:. Electromagn
Biol Med. 2016;35:186-202. [PubMed] [Google Scholar]

[18] Ruediger HW. Genotoxic Effects of Radiofrequency Electromagnetic Fields.
Pathophysiology. 2009;16:89-102. [PubMed] [Google Scholar]

[19] Asghari A, Khaki AA, Rajabzadeh A, Khaki A. A Review on Electromagnetic Fields
(EMFs) and the Reproductive System. Electron Physician. 2016;8:2655-62. [PMC free article]
[PubMed] [Google Scholar]

[20] Zhang I, Sumich A, Wang GY. Acute Effects of Radiofrequency Electromagnetic Field
Emitted by Mobile Phone on Brain Function. Bioelectromagnetics. 2017;38:329-38. [PubMed]
[Google Scholar] ‘
[21] Pall ML. Microwave Frequency Electromagnetic Fields (EMFs) Produce Widespread
Neuropsychiatric Effects Including Depression. J Chem Neuroarat. 2016;75:43-51. [PubMed]
[Google Scholar]

[22] Avendano C, Mata A, Sanchez Sarmiento CA, Doncei GF. Use of Laptop Computers
Connected to Internet through Wi-Fi Decreases Human Sperm Motility and Increases Sperm
DNA Fragmentation. Fertil Steril. 2012;97:39-45. [PubMed| [Google Scholar]

[23] Buchner K, Eger H. Changes of Clinically Important Neuroiransmitters under the Influence
of Modulated RF Fields a Long-term Study Under Real-life Conditions Umwelt Medizin
Gesellschaft. 2011;24:44-57. [Google Scholay]

[24] Navarro EA, Segura J, Portoles M, Gomez-Perretta C. The Microwave Syndrome:A
Preliminary Study in Spain. Electromagn Biol Med. 2003;22:161-9. [Google Scholar]

[25] Hutter IIP, Moshammer H, Wallner P, Kundi M. Subjective Symptoms, Sleeping Problems,
and Cognitive Performance in Subjects Living Near Mobile Phone Base Stations. Occup Environ
Med. 2006;63:307-13. [PMC free article] [PubMed] [Google Scholar]

[26] Magras IN, Xenos TD. RF Radiation-induced Changes in the Prenatal Development of
Mice. Bioelectromagnetics. 1997;18:455-61. [PubMed)] [Google Scholar]

[27] Glaser ZR. Project MI'12.524.015-00043 Report No. 2. Bethesda, MD: Naval Medical
Research Institute; 1972. Bibliography of Reported Biclogical Phenomena ('Effects”) and
Clinical Manifestations Attributed to Microwave and Radio-Frequency Radiation Research
Report; pp. 1-103. [Google Scholar]

[28] Glaser ZR, Brown PF, Browr. MS. Bibliography of Reported Biological Phenomena
(Effects) and Clinical Manifestations Attributed to Microwave and Radio-Frequency
Radiation:Compilation and Integration of Report and Seven Supplements. Bethesda, MD:Naval
Medical Research Institute. 1976:1-178. [Google Scholar]




1457 Russell CL. 5G Wireless Telecommunications Expansion:Public Health and Environmental
Implications. Environ Res. 2018;165:484-95. [PubMed] [Google Scholar]

[46] Miller AB, Sears ME, Morgan LL, Davis DL, Hardeil L, Oremus M, et al. Risks to Health
and Well-being from Radio-frequency Radiation Emitted by Cell Phones and Other Wireless
Devices. Public Health ¥ront. 2019;7:223. [PMC free article] [PubMed] [Google Scholar!

[47] Pakhomov AG, Akyel Y, Pakhomova ON, Stuck BE, Murphy MR. Current State and
Implications of Research on the Biological Effects of Millimeter Waves. Bioelectromagnetics.
1998;19:393-413. [PubMed] [Google Scholar]

[48] Betskii OV, Lebedeva NN. In:Clinical Application of Bioelectromagnetic Medicine. New
York: Marcel Decker; 2004. Low-intensity Millimeter Waves in Biology and Medicine; pp. 30—
61. [Google Scholar}

149] Kostoff RN, Block JA, Solka JL, Briggs MB, Rushenberg R1., Stump JA, et al. Literature-
Related Discovery:A Review. Report to the Office of Naval Research. 2007:1-58. [Google
Scholar]

[50] Havas M. Radiation from Wireless Technology Affects the Blood, Heart, and the
Autonomic Nervous System. Rev Environ Health. 2013;28:75-84. [PubMed] [Google Scholar]
[51] Rubik B. Does Short-term Exposure to Cell Phone Radiation Affect the Blood? Wise Trad
Food Farm Heal Arts. 2014;15:19-28. [Google Scholar]

[52] Wagner C, Steffen P, Svetina S. Aggregation of Red Bloed Cells:From Rouieaux to Clot
Formation. Comput Rendus Phys. 2013;14:459-69. [Google Scholar]

[53] Lakhdari N, Tabet B, Boudraham 1, Laoussati M, Aissanou S, Beddou L, et al. Red Blood
Cells Injuries and Hypersegmented Neutrophils in COVID-19 Peripheral. medRxiv.
2020;2020:20160101. [Google Scholar]

[54] LeiY, Zhang J, Schiavon CR, He M, Chen L, Shen H, et al. SARS-CoV-2 Spike Protein
Impairs Endothelial Function Via Downregulation of ACE2. Cire Res. 2021;128:1323-6. [PMC
free article] [PubMed] [Google Scholar]

[55] Zhang S, Liu Y, Wang X, Yang L, Li H, Wang Y, et al. SARS-CoV-2 Binds Platelet ACE2
to Enhance Thrombosis in COVID-19. J Hematol Oncol. 2020;13:120. [PMC fiee article]
[PubMed] [Google Scholar] _

[56] Zalyubovskaya NP. Biological Effect of Millimeter Radiowaves. Vrachebnoye Delo.
1977:3:116-9. [PubMed] [Google Scholar}

[57] Zalyubovskaya NP, Kiselev RI. Effects of Radio Waves of a Millimeter Frequency Range
on the Body of Man and Animals. Gigiyna [ Sanitaria. 1978:8:35-9. [Google Scholar|

[58] Wenzhong L, Li H. COVID-19 Attacks the 1-beta Chain of Hemoglobin and Captures the
Porphyrin to Inhibit Heme Metabolism. ChemRxiv. 2020;2020:26434. [Google Scholar]

[59] Lippi G, Mattiuzzi C. Hemoglobin Value May be Decreased in Patients with Severe
Coronavirus Disease 2019. Hematol Transfus Celi Ther. 2020;42:116-7. [PMC free article]
[PubMed] [Google Scholar]

[60] Chen L, Li X, Chen M, Feng Y, Xiong C. The ACE2 Expression in Human Heart Indicates
New Potential Mechanism of Heart Injury among Patients Infected with SARS-CoV-2.
Cardiovasc Res. 2020;116:1097-100. [PMC free article] [PubMed] [Google Scholar]

[61] Algassim, AA, Elghazaly AA, Alnahdi AS, Mohammed-Rahim OM, Alanazi AG,
Aldhuwayhi NA, et al. Prognostic Significance of Hemoglobin Level and Autoimmune
Flemolytic Anemia in SARS-CoV-2 Infection. Ann Hematol. 2021;100:37-43. [PMC free
article] [PubMed] [Google Scholar]




Microvascular Complications and Glycemia. PLoS One. 2018;13:¢0198626. [PMC free article]
[PubMed] [Google Scholar]

[77] Horowitz RI, Freeman PR, Bruzzese J. Efficacy of Glutathione Therapy in Relieving
Dyspnea Associated with COVID-19 Pneumonia: A Report of 2 Cases. Respir Med.
2020;30:101063. [PMC free article] [PubMed] [Google Scholar]

[78] Peraica M, Marijanovic AM, Flajs D, Domijan AM, Gajski G, Garaj-Vrhovac G. Oxidative
Stress in Workers Occupaticnally Exposed to Microwave Radiation. Toxicol Lett. 2008;180:38—
9. [Google Scholar]

[79] Garaj-Vrhovac V, Gajski G, Pazanin S, Sarolic A, Domijan D, Flajs D, et al. Assessment of
Cytogenetic Damage and Oxidative Stress in Personnel Occupationally Exposed to the Pulsed
Microwave Radiation of Marine Radar Equipment. Int J Hyg Environ Health. 2011;214:59-65.
[PubMed] [Google Scholar]

[80] Zothansiama Zosangzuali M, Lalramdinpuii M, Jagetia GC. Impact of Radiofrequency
Radiation on DNA Damage and Antioxidants in Peripheral Blood Lymphocytes of Humans
Residing in the Vicinity of Mobile Phone Base Stations. Electromagn Biol Med. 2017;36:295-
305. [PubMed| [Google Scholar]

[81] Moustafa YM, Moustafa RM, Belacy A, Abou-EI-Ela SH, Ali FM. Effects of Acute
Exposure to the Radiofrequency Fields of Cellular Phones on Plasma Lipid Peroxide and Anti-
oxidase Activities in Human Erythrocytes. ] Pharm Biomed Anal. 2001;26:605-8. [PubMed]
[Google Scholar}

[82] Hassan NS, Rafaat BM, Aziz SW. Modulatory Role of Grape Seed Extract on Erythrocyte
Hemolysis and Oxidative Stress [nduced by Microwave Radiation in Rats. Int J Integr Biol.
2010;10:106-11. [Google Scholar]

[83] Yurekh Al, Ozkan M, Kalkan T, Saybasili H, Tuncel H, Atukeren P, et al. GSM Base
Station Electromagnetic Radiation and Oxidative Stress in Rats. Hlectromagn Biol Med.
2006;25:177-88. [PubMed| [Google Scholar]

[84] Dasdag S, Bilgin HM, Akdag MZ, Celik H, Aksen F Effect of Long-term Mobile Phone
Exposure on Oxidative-antioxidative Processes and Nitric Oxide in Rats. Biotechnol Biotechnol
Equip. 2008;22:992-7. [Google Scholar]

[85] Alkis ME, Akdag MZ, Dasdag S. Effects of low7intensity Microwave Radiation on
Oxidant?antioxidant Parameters and DNA Damage in the Liver of rats. Bioelectromagnetics.
2021:42.:76-85. {PubMed]| [Google Scholar]

[86] Loscalzo J. Oxidant Stress:A Key Determinant of Atherothrombosis. Biochem Soc Trans.
2003;31:1059-61. [PubMed] {Google Scholar]

[87] Tang N, L1 D, Wang X, Sun Z. Abnormal Coagulation Parameters are Associated with Poor
Prognosis in Patients with Novel Coronavirus Pneumonia. J Thromb Haemost. 2020;18:844-7.
[PMC free article] [PubMed] [Google Scholar!

188] Klok FA, Kruip MJ, Van der Meer NJ, Arbous MS, Gommers DA, Kant KM, et al.
Incidence of Thrombotic Complications in Critically ill ICU Patients with COVID-19. Thromb
Res. 2020;191:145-7. [PMC free article] {PubMed] [Google Scholar]

[89] Zaim S, Chong JH, Sankaranarayanan V, Harky A. COVID-19 and Multi-Organ Response.
Curr Probl Cardiol. 2020;2020:100618. [PMC free article] [PubMed] [Google Scholar]

[90] Yaghi S, Ishida K, Torres J, Mac Grory B, Raz E, Humbert X, et al. SARS-CoV-2 and
Stroke in a New York Healthcare System. Stroke. 2020;51:2002-11. [PMC free article]
[PubMed] [Google Scholar]




[108] Szabo I, Rojavin MA, Rogers, TJ, Ziskin MC. Reactions of Keratinocytes to In Vitro
Millimeter Wave Exposure. Bioelectromagnetics. 2001;22:358-64. [PubMed] {Google Scholar]
[109] Makar V, Logani M, Szabo I, Ziskin M. Effect of Millimeter Waves on Cyclophosphamide
Induced Suppression of T Cell Functions. Bioelectromagnetics. 2003;24:356-65. [PubMed]
[Google Scholar]

[110] Walleczek J. Electromagnetic Field Effects on Cells of the Immune Systerm:The Role of
Calcium Signaling. FASEB J. 1992;6:3177-85. [PubMed! [Google Scholar]

[111] Panagopoulos DJ, Messini N, Karabarbounis A, Filippetis AL, Margaritis LI, A
Mechanism for Action of Oscillating Electric Fields on Cells. Biochem Biophys Res Commun.
2000;272:634-40. [PubMed] [Google Scholar]

[112] Pall ML. Electromagnetic Fields Act Via Activation of Voltage-gated Calcium Channels to
Produce Beneficial or Adverse Effects. J Cell Mol Med. 2013;17:958-65. [PMC free article]
[PubMed] [Google Scholar]

[113] Chen X, Cao R, Zhong W. Host Calcium Channels and Pumps in Viral Infections. Cells.
2019;9:94. [PMC free article| [PubMed] [Google Scholar]

[114] Solaimanzadeh I. Nifedipine and Amlodipine are Agsociated with Improved Mortality and
Decreased Risk for Intubation and Mechanical Ventilation in Elderly Patients Hospitalized for
COVID-19. Cureus. 2020;12:e8069. [PMC free article] [PubMed] [Google Scholai]

[115] Straus MR, Bidon M, Tang T, Whittaker GR, Daniel S. FDA Approved Calcium Channel
Blockers Inhibit SARS-CoV-2 Infectivity in Epithelial Lung Cells. BioRxiv. 2020;2020:214577.
[Google Scholar]

[116] Sen CK, Roy S, Packer L. Involvement of Intracellular Ca?" in Oxidant-Induced NF-xB
Activation. FEBS Lett. 1996;385:58-62. [PubMed] [Google Scholar]

[117] Do LA, Anderson J, Mulholland EX, Licciardi PV. Can Data from Paediatric Cohorts
Solve the COVID-19 Puzzle? PLoS Pathog. 2020;16:¢1008798. [PMC free article] [PubMed]
[Google Scholar]

[118] Atr1 D, Siddigi HK, Lang IP, Nauffal V, Morrow DA, Bohula EA. COVID-19 for the
Cardiologist:Basic Virology, Epidemiology, Cardiac Manifestations, and Potential Therapeutic
Strategies. JACC Back Trans] Sci. 2020;5:518-36. [PMC free article] [PubMed] [Google
Scholar]

[119] Dherange P, Lang J, Qian P, Oberfeld B, Sauer WH, Koplan B, et al. Arrthythmias and
COVID-19:A Review. JACC Clin Electrophysiol. 2020;6:1193-204. [PMC free article]
[PubMed] [Google Scholar]

[120] Colon CM, Barrios JG, Chiles JW, McElwee SK, Russell DW, Maddox WR, et al. Atrial
Arrhythmias in COVID-19 Patients. JACC Clin Electrophysiol. 2020;6:1189-90. [PMC free
article] [PubMed] [Google Scholar]

[121] Gokmen N, Erdem S, Toker KA, Ocmen B, Ozkure A. Analyzing Exposures to
Electromagnetic Fields in an Intensive Care Unit. Turk J Anaesthesiol Reanim. 2016;44:236-40.
[PMC free article] [PubMed| [Google Scholar]

[122] Sandoval Y, Januzzi JL, Jaffe AS. Cardiac Troponin for Assessment of Myocardial Injury
in COVID-19. J Am Coll Cardiol. 2020;76:1244-58. [PMC free article] [PubMed] [Google
Scholar] '

[123] Dodge CI. Clinical and Hygienic Aspects of Exposure to Electromagnetic Fields.
Biological Effects and Health Implications of Microwave Radiation. A Review of the Soviet and
Hastem European Literature. In:Symposium Proceedings, Richmond, VA. 1969 Sep 17. [Google
Scholar]




[139] Tretyakov MY, Koshelev MA, Dorovskikh VV, Makarov DS, Rosenkranz PW. 60-GHz
Oxygen Band:Precise Broadening and Central Frequencies of Fine-Structure Lines, Absolute
Absorption Profile at Atmospheric Pressure, and Revision of Mixing Coefficients. I Mol
Spectrosc. 2005;231:1-14. [Google Scholar]

[140] Torgomyan H, Kalantaryan V, Trchounian A. Low Intensity Electromagnetic [iradiation
with 70.6 and 73 GHz Frequencies Affects Escherichia coli Growth and Changes Water
Properties. Cell Biochem Biophys. 2011;60:275-81. [PubMed] [Google Scholar]

1417 Kostoff RN, Heroux P, Aschner M, Tsatsakis A. Adverse Health Effects of 3G Mobile
Networking Technology Under Real-life Conditions. Toxicol Lett. 2020;323:35-40. [PubMed]

[Google Scholar]




dd &

Jeffrey P DePasquale
City Clerk
Registrar of Vital Statistics

December 3, 2021

Honorable Council President
Honorable Council Members
714 Ridge Road
Lackawanna, NY 14218

Dear City Council Members,

The term of Tami Nicholson, Senior Bingo Inspector, is due to expire December 31, 2021. | am
requesting your honorable body re-appoint her to another term. Tami, as the senior inspector, has a
wealth of knowledge that this office utilizes to assist the other bingo inspectors in the performance of
their duties. The term is for four (4) years and would expire December 31, 2025.

Thank you for your anticipated cooperation with this matter.

Respectfully,

leffrey P. DePasquale

City Clerk
Cc: Tami Nicholson 5
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1217121, 1:17 PM City of Lackawanna Mail - Tami Nicholson

Jeffrey P. DePasquale <cityclerk@lackny.com>
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Tami Nicholson
1 message

Tami Nicholson <tami10531@yahoo.com> Sun, Dec 5, 2021 at 10:24 AM
To: "cityclerk@lackny.com" <cityclerk@lackny.com>

Jeff,

In regards to the Sr. Bingo Inspector position, as you are aware my term expires on December 31, 2021. | would like to
be reappointed.

Thank you,

Tami Nicholson

https:.'.'mail.googIe.com/mail/ui()/?ik=6b6?66b5d5&view=pt&search:aIl&permthid=thread-f%3A1 718320255042773011&simpl=msg-%3A1718320255... 1/



Jeffrey P. DePasquale
City Clerk
Registrar of Vital Statistics

December 15, 2021 6‘

Honorable Council President

Honorable Council Members

714 Ridge Road

Lackawanna, NY 14218

Dear Council Members,

Attached is a resolution extending the Council meeting remote zoom format through January 15, 2022,
as allowed by legislation passed by the New York State Legislature and signed into law by Governor
Kathy Hochul.

Please review the resolution and act as your Honorable Body sees fit.

Thank you for your time and consideration.

Respectfully,

leffrey P. DePasquale

City Clerk
Ce! Law Department
File

714 RIDGE ROAD « ROOM 215 « LACKAWANNA, NEW YORK 14218 « (716) 827-6452 « FAX (716) 827-6453



Resolution # , 2021

afs

Whereas, Chapter 3, Section 3.7 of the Charter of the City of Lackawanna provides for meeting dates,
time and location of the Lackawanna City Council; and

Whereas, the City Council is desirous of complying with the City of Lackawanna Open Meetings Law of
the State of New York; and

Whereas, the City Council is sensitive to the health, safety and welfare of our citizens and public officials
with regards to the different variants of the COVID-19 virus; and

Whereas, the City Council is desirous of continuing the meetings of the City Council in a location and
format that maintains the safety and well-being of our citizens and public officials by continuing the
remote zoom format, effective with the reorganizational meeting of January 3, 2022, and inclusive of
any regular and special meetings through January 15, 2022;

Therefore be it resolved, that City Council meetings effectively conducted via remote zoom format are
hereby continued to be held in such format, effective Monday, January 3, 2022 through January 15,
2022, or until such time this resolution is rescinded by this honorable body; and

Be it further resolved that the start time of regular City Council meetings shall begin immediately after
the caucus, scheduled before each regular meeting at 6:30 p.m. A copy of this resolution shall be posted

on the bulletin board in the main lobby of City Hall, the Council bulletin board, the City Clerk’s Office and
on the official website for the city.

THIS RESOLUTION SHALL TAKE EFFECT IMMEDIATELY.

Dated: December 20, 2021
Lackawanna, New York

Approved:

Frederic J. Marrano, Council President



DEPARTMENT OF ADMINISTRATION
AND FINANCE

CAROLYN NICOMETO Office of the City Comptroller

City Comptroller

City Hall, 714 Ridge Road, Room 305
Lackawanna, New York 14218
716-827-6481

December 13, 2021

Honorable Frederic J. Marrano, President
Honorable Members of the City Council
714 Ridge Road

Lackawanna, NY 14218

Dear Council Members:
Please be advised that Patrol Officer Daniel Sawicki has retired effective October 2, 2021.
if you have any questions please feel free to contact rme.

Sincerely

LIt

Carolyn A. Nicometo
City Comptroller
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DEPARTMENT OF ADMINISTRATION
AND FINANCE
CAROLYN NICOMETO Office of the City Comptroller

City Comptroller

City Hall, 714 Ridge Road, Room 305
Lackawanna, New York 14218
716-827-6481

December 13, 2021

Honorable Frederic J. Marrano, President
Honorable Members of the City Council
714 Ridge Road

Lackawanna, NY 14218

Dear Council Members:
Please be advised that Patrol Officer Paul Fino has retired effective October 2, 2021.
If you have any questions please feel free to contact me.

Sincerely,

Cl A G e s

Carolyn A. Nicometo
City Comptroller

CAN
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DEPARTMENT OF ADMINISTRATION
AND FINANCE

CAROLYN NICOMETO Office of the City Comptroller

City Comptroller

City Hall, 714 Ridge Road, Room 305
Lackawanna, New York 14218
716-827-6481

December 9, 2021

Honorable Frederic J. Marrano, President
Honorable Members of the City Council
714 Ridge Road

Lackawanna, NY 14218

Dear Council Members:
Please be advised that Clerk, Linda Smerka has retired effective October 31, 2021.
If you have any questions please feel free to contact me.

Sincerely,

Carolyn A, cmeto
City Comptroller
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CITY OF LACKAWANNA — BUSINESS REGISTRATION APPLICATION

Chapter 88-City Code
Lackawanna City Hall, City Clerk-Room 215
714 Ridge Road
Lackawanna, New York 14218
(716) 827-6452

| | Y ‘ |
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